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3-DIMENTIONAL IMAGING SCREEN FOR MULTI-VIEWER 



TECHNICAL FIELD 

The present invention relates to a 3-dimentional imaging screen for muiti- 
5 viewer, and in particular to a 3-dimentional imaging screen for simultaneously watching 
a 3-dimentional image by multi- viewer without wearing glasses, in which the screen 
comprises a beam dividing prism corresponding to a pixel on screen, the beam dividing 
prism dividing an incident beam on the screen into a vertical and/or horizontal direction 
according to the shape thereof. 

10 

BACKGROLUND ART 

It has been smdied about a display device with which viewers may watch a 

conventional 2-dimentional image, such as television image, like a 3-dimentional image. 

In order to watch the conventional 3-dimentional image, the viewers generally wear a 
15 pair of polarized glasses which make the 3-dimentional image, by using a visual timing 

difference, from the 2-dimentional images which were made by using a plurality of 

cameras when taking images for a television program or movie. 

For an example, the US 4,559,556 discloses a system for viewing three 

dimentional images. The viewing system comprises a filter mat having two juxtaposed 
20 polarizing filters for placement over a television viewing screen or other rear surface 

projection device in substantial registry with two similarly juxtaposed and slightly 

different images of a common scene or subject. The polarizing filters are oriented on 

different axes to polarize the light from the two images on different axes. The viewer 

observes these polarized images through eyeglasses. 
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However, it has caused expenses and inconvenience according to the 
manufacturing the conventional 3-dimentional image and using glasses, hi order to 
overcome the problems, there is developed a 3-dimentional image screen by a viewing 
zone recently, in which the 3-diemtional image screen by the vie^^^ng zone embodies 
the 3-dimentional image on the image incident screen itself, which enables a lot of 
viewer to watch the image without wearing the polarized glasses. 

Preferably the viewing zone for displaying the 3-dimentional image should be 
generated as many as possible. For that reason, there is a method that a plurality of 
image incident devices are used as many as the viewing zones with use of such as a 
lenticular, a spherical reflective panel or a Fresnel lens for projecting the image. In 
addition, there is another method which uses a holographic screen for generating a 
plurality of viewing zones on a single screen. 

The holographic screen uses a hologram serving as a kind of optical elements. 
When writing the hologram, the holographic screen writes several phases of an oriented 
object having dififrent direction on one hologram by multi-exposing with moving 
position of a photosensitive panel or the object, or with moving the position of the 
photosensitive panel and with changing the object itself 

The method for generating a plurality of viewing zones with use of a lenticular, 
a spherical reflective panel or a Fresnel lens can be easily embodied for providing the 3- 
dimensional image but not good in efficiency. Particularly, though it can enlarge size 
of screen for expanding the size of the viewing zone, the lenticular screen is still 
inefiTiciem in fact that only a few viewers can watch the screen in comparison with the 
size of the screen. 

In detail, the method for expanding size of the viewing zone with use of the 
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lenticular screen may be achieved by enlarging the size of the lenticular lens and 
increasing the number of the images in different viewing directions. For example, 
assuming that a shoulder of a viewer has a width of about 40cm. the viewing zone 
requires at least 80cm width for two viewers to watch the 3-dimentional image at the 
same time. Assuming that a distance between eyes is 6.5cm, at least 13 hnages having 
dififerem viewing directions are required in order to form the 80cm width viewing zones. 
Therefore, there is a technical limitation in that the number of the images having 
differem viewing directions as well as the size of the projection lens should be 
continuously increased because the viewing zone size should be steadily increased by 
over 40cm in order to increase the number of viewers at the same tune. 

Accordingly, the method to expand the size of the viewing zone among various 
methods for multi-viewer is not efficient comparing with the method increasing the 
number of the viewing zones. 

In addition, multi-exposure hologram using the holographic screen also has 
some problems in a screen brighmess because the dififraction efficiency decreases in an 
inverse proportion to a root value of the number of the multi-exposure. 

DISCLOSURE OF THF INVENTION 

The present invention is designed to solve the above problems. Therefore, an 
object of the present invention is to provide a 3-dimentional imaging screen for multi- 
viewer which maintains a proper screen brighmess on the single screen such that a 
pluraUty of viewers can watch the screen at the same time, and which configures the 
number of the viewing zones according to the number of the viewers. 

The object of the present invention is accomplished by providing a 
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configuration of a screen, which can make the number of the viewing zone increased, 
resulting that the multi-viewer may watch the 3-dimentional image simultaneously. 

The technical spirit of the present invention is achieved by using a prism panel 
together with a 3-dunentional image projection screen, in which the prism panel 
consists of an l-dimentional or 2-dimentional array of prism cells which can disperse a 
projected image to each direction determined by each pixel. 

In other words, the 3-dimenlional imaging screen for multi-viewer which 
projects an object on the screen such that viewers watch a 3-dimentionaI image, wherein 
the screen comprises a 3-dimentional image projection screen positioned to a direction 
of an incident beam of the image, and a prism panel is formed with prism cell having a 
plurality of disperse surfaces of the incident beam on a rear surface of the 3-dimentional 
image projection screen, whereby the number of viev^ing zones is corresponding to the 
number of the disperse surfaces of the prism cell. 

The prism panel is coupled to the rear surface of the 3-dimentional image 
projection screen, and the 3-dimentional image projection screen has enough thickness 
not to generate an interference effect such as a moir_ interference pattern. 

The prism panel is installed to the rear surface of the 3-dimentional image 
projection screen having a predetermined distance therebetween, and the distance 
between the 3-dimentional image projection screen and the prism panel is properly 
spaced apart not to generate the interference effect such as a moir_ interference pattern. 

The prism panel is formed and integrated to the rear surface of the 3- 
dimentional image projection screen in a emboss or engrave manner, and the 3- 
dimentional image projection screen has enough thickness not to generate the 
interference effect such as moir_ interference pattern. 
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BRIEF DESCRTPTTQN OF THF np awtt^^^c 

Other objects, features and advantages of the present invention will become 
more apparent from the description of a preferable embodiment with reference to the 
5 drawings, in which; 

FIG. 1 is for showing a principle of forming a viewing zone of an image 
projection screen having characteristics of a spherical reflective panel. 

FIG. 2 is for showing a principle of forming a viewing zone of an image 
projection screen having characteristics of a lens, 

10 FIGS. 3 A, 3B and 3C show configurations of prism panels in accordance with 

one embodiment of the present invention, 

FIG. 4 shows configurations of various types of prisms forming a prism panel 
of the present invention, 

FIG. 5 shows a configuration of a 3-viewing zone prism panel according to 
15 another embodiment of the present invention, 

FIG. 6 shows a configuration of a T-viewing zone prism panel according to still 
another embodiment of the present invention, 

FIGs. 7A and 7B are for illustrating an embodiment of 3-dimentional image 
screen for multi-viewer of the present invention, and 
20 FIG. 8 is for showing still another embodiment of 3-dimentional image screen 

for multi-viewer of the present invention. 



BEST MODF FOR CARR YING OUT THE INVENTION 

Hereinafter, configurations and operations of embodiments of the invention 
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wiD be described with the reference to the accompanying drawings in detail. First of 
aU, for the best understanding of the present invention, there wiU be explained a 
principle for forming a \'iewing zone in the image projection system. 

FIG. 1 is for showing how the viewing zone is formed in case of projecting an 
image on an image projection screen having characteristics of a spherical reflective 
mirror. 

As sho^n in FIG. 1, the image displayed on an image display screen 2 of an 
image generating unit 1 is projected on the image projection screen 6 through a 
projection lens 3. The image 5 projected on the image projection screen 6 can be 
watched by viewers in an area, where an image of an egress opening unit 4 of the 
projection lens 3 is shown up by way of the image projection screen 6. The area where 
the image of the egress opening xmit 4 of the projection lens 3 is shown is called a 
\'iewing zone. 

FIG. 2 is for shovdng a principle how the viewing zone is formed in case of 
projecting image on an image projection screen having lens characteristics. 

As shown in FIG. 2, a first object 10 and a second object 11 are shown as 
images 16, 17 of projection lens 12, 13 and egress opening units 14, 15 respectively 
onto an image projection screen 1 8. The image projection screen 1 8 forms the images 
of the egress opening units 14, 15 of the projection lens 12, 13 on a first viewing zone 
19 and a second vievsnng zone 20. 

FIG. 3A is for illustrating a configuration of a prism panel applied to a 3- 
dimentional image projection screen of the present invention. 

FIG. 3B is for illustrating a reflection effect of an incident beam according to a 
configuration of a prism cell, in case that the prism cell is a reflective type. 
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HG. 3C shows a configuration of a prism cell having a disperse surface of an 
incident beam corresponding to the number of required viewing zones. 

As shown in FIG. 3 A, the prism panel 30 of the present invention has an 1- 
dunentional or 2-dimentional arrangement in which the prism cells 31 ai« in contact 
each other for dispersing the incident beam 32 to different directions. 

As shown in FIG. 3B, when the prism cell 31 is m use of reflection, a surface 
35 of the prism cell should be coated to reflect the incident beam completely. The 
number of the disperse surfaces in the prism cell 31 is corresponding to the number of 
the required viewing zones as shown in FIG. 3, and the surfaces are in contact each 
other at a constant angle. 

Referring to FIG. 3B, reflection and transmission characteristics of the incident 
beam is explained now in either case that the prism cell is a reflective type and 
transmitting type. 

When the prism cell is a spherical reflective type, a fi-ont surface 36 of the 
prism, or two disperse surfaces 38, 39 which are not parallel to the incident surface of 
the beam are symmetric to a normal direction of the prism panel 30 and when an angle 
therebetween is 9, the beam 34 on the paper plane incident at an angle a to the normal 
direction 33 is reflected at an angle of [180°-e+a] to the normal direction 33 on the 
disperse surface 38 and is reflected at the angle of [180°-e-a] on the disperse surface 39. 
And the beam 34 is reflected at an a angle on the disperse surface 37 parallel to the 
fi-ont surface 36 of the prism. Therefore, preferably, the angle 9 should be as close as 
1 80" in order to remove the reflection ejBfect generating between the disperse surfaces. 

In addition, in case that the prism cell is a transmitting type, the surface 35 of 
the prism cell 31 does not require the reflective coating. In that case, if the refi-activity 
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of the prism cell is n, a transmitting angle of the incident beam to the disperse surface is 
sin''{n cos( 9/2-a)} in case of the disperse surface 38 of the FIG. 3b, and sin"^{n 
cos(9/2+ a)} in case of the disperse surface 39 and sin^^(n sin a) in case of the disperse 
surface 37. Accordingly, the position of each viewing zone can become closer or 
5 farther in accordance with the angle G. 

In accordance with the reflecting or transmitting characteristics of the prism 
cell, positions of various directions and the number of the viewing zones which are 
required for forming the viewing zone of the 3-dimentional imaging screen for multi- 
viewer, may be determined. 

10 FIG. 4 is for illustrating various types of prism cells applied to the 3- 

dimensional image screen for multi-viewer of the present invention. 

When requiring the viewing zone to be positioned in a vertical or horizontal 
direction, the prism cells can be applied to have various embossing or engraving shapes 
according to the number of the viewing zones. In other words, when the number of the 

15 viewing zones is 2, the prism cell has a triangle shape (a), when the number of the 
viewing zones is 3, the prism cell has a dove shape (b), when the nimiber of the viewing 
zones is 4, the prism cell has a tetragonal type (d), when the number of the viewing 
zones is 5, the prism cell has a pentagonal type (d), _ and etc. The length of the prisms 
is at least the same as or longer than the height of the image projection screen. In 

20 addition, it is preferred that the width of the prism cells is narrower than a vAdth of one 
pixel which is projected on the image projection screen in case that the prism cell has 2- 
dimentional arrangement. It is the reason that the resolution thereof would be 
degraded when the width is larger than a single pixel size. However, the width and the 
number of the disperse surfaces should be selected to minimize the diffraction 
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phenomena because the viewing zone of each viewing point can be overlapped by the 
diffraction according to each disperse surface in case of multi-viewing zone image when 
a pitch or width of the disperse surface is too small. 

Additionally, in case of requiring that the position of the viewing zone is to be 
formed to vertical, horizontal and middle directions at the same time, the prism cell has 
types of a truncated triangular pyramid (e), a truncated tetragonal pyramid (f), a 
truncated pentagonal pyramid (g), a truncated hexagonal pyramid (h),_, and etc. having 
various embossing and engraving shapes according to the required number of viewing 
zones. Li this case, the projection on the respective disperse surface should be ^plied 
to have same area in order to maintain the same brightness of each viewing zone. And 
it is preferred that the width of the prism cell is smaller than a width of a single pixel of 
an image projected on the image projection screen in case that the prism cell has 2- 
dimentional anangement. When the width is larger than a single pixel, the resolution 
is degraded. However, because, when a pitch or the width of the disperse surface is 
too small, the viewing zones can be overlapped owing to a diffraction of each disperse 
surface in a multi-viewing case, the width and the number of the disperse surface should 
be selected to minimize the dififracting phenomena. 

FIG. 5 shows an example in which the prism cell in an 1 -dimensional 
arrangement has a 3-viewing zone prism panel according to another embodiment of the 
present invention. By way of the prism panel 40 of FIG. 5, the prism cell 41 of a 
truncated uiangular p>Tamid type having various embossing and engraving shapes has 
an 1-dimentionaI arrangement such that it is capable of generating the 3 viewing zone to 
a desired vertical or horizontal direction. 

FIG. 6 shows an example in which the prism cell in a 2-dnnentional 
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arrangement has a 7-viewing zone panel according to still another embodiment of the 
present invention. According to a prism panel 50 of FIG. 6, the prism cell 51 of a 
truncated hexagonal pyramid (h) type having various embossing and engraving shapes 
has a 2-dimentional arrangement in order to form 7-viewing zones in upper, lower, left, 
right and center directions which are determined by a relative positions of the disperse 
surfaces in the prism ceil 51. In this case, the prism panel can be rotated to form the 
viewing zone to a desired direction. And an angle between the prism cells should be 
near to 1 80° in order not to cause the reflection efifect therebetween. 

Now, it will be explained about configurations and operations of embodiments 
of the 3-dimentional image screen for multi-viewer which employs a prism panel 
having prism cells applied to the 3-dimentional image screen for multi-viewer of the 
present invention, in detziil. 

FIGs. 7A and 7B show embodiments that the viewing zone is formed by a 
prism panel having a reflective coating and a 3-dimentional image screen for multi- 
viewer of the present invention. 

The screen of the present invention showTi in FIG. 7 comprises an object 60 to 
be projected, a projection lens 61 installed apart from the object 60 at a constant 
distance, an egress opening unit 62 installed adjacent to a projecting direction of the 
projection lens 61, a 3-dimentional image projection screen 64 for transmission installed 
opposite to and apart from the object 60 at a constant distance, and a prism panel 66 
formed by prism cells 68 coupled to an even surface which is a rear surface of the 3- 
dimentional image projection screen 64. 

The 3-dimentional image projection screen is made by a transparent material 
such as a flaimel lens or a projective holographic screen. In addition, the prism cell 68 
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of the prism panel 66 is configured by arranging the prism cell having the truncated 
triangular pyramid (e) type for generating a 3- viewing zone in an 1 -dimentional 
arrangement. 

To describe an operation of generating a viewing zone on the screen of the 
5 present invention having the above configuration, a beam for the object 60 projected by 
the light source (not shown in figure) is focused and diffused through the projection lens 
61 and the egress opening unit 62 and then projected as an image on the 3-dimentional 
image projection screen 64. The beam providing the projected image 63 on the 3- 
dimentional image projection screen 64 is reflective by the disperse surfaces 69, 70, 71 

10 of the respective prism cell 68 of the prism panel 66 coupled to the rear of the 3- 
dimentional image projection screen 64, then is dispersed to 3 other directions in order 
to form an image of the egress opening 62, or the viewing zone, in a position of the 
projection lens 61. In this case, the first viewing zone 72 is form by the disperse 
surface 71 of the prism cell 68, the second viewing zone 73 is formed by the disperse 

15 surface 69, and the third viewing zone 74 is formed by the disperse smface 70. 



prism panel 66 is not constant, but can be decreased or increased to a width or height 
direction. In other words, the position of the viewing zone is moved proportional to a 
change of thickness of the prism panel. 



dimentional image projection screen 64 of the 3-dimentionaI image screen for multi- 
viewer in order to form the above viewing zone, referring to FIG. 7a. It is not 
concerned that the screen 64 may be coupled to an even surface of the prism panel 66 or 
to a surface of the prism panel having the embossing and engraving shapes. It is the 



In order to move a position of the viewing zone in this case, a thickness of the 



20 



In addition, the prism panel 66 is coupled to the even rear surface of the 3- 
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reason that the surface having the embossing and engraving shapes of the prism cell has 
a reflective coating formed on a surface thereof, in case of reflective type. 

Additionally, it is possible to form the prism cell on the even rear surface of the 
3-dimentional image projection screen 64 by embossing or engraving the even rear 
5 surface. In this case, the thickness of the 3-dimentional image projection screen 64 
should be enough not to have the moir_ interference pattern. 

The 3-dimentional image projection screen 64 and the prism panel 66 may be 
contacted each other or be apart from each other having a constant distance. Wh&n 
requiring the constant distance between the 3-dimentional image projection screen 64 
10 and the prism panel 66, the distance should be adjusted properly not to have an 
interference effect such as moir_ interference pattern v^hich may be generated on the 3- 
dimentional image projection screen 64 by the reflective beam of the disperse surface of 
the prism cell according to the configuration of the 3-dimentional image projection 
screen 64. 

15 FIG. 8 is for illustrating how the viewing zone is generated by the 

configuration of the 3-dimentional image screen for multi-viewer when the screen is a 
transmitting type. 

Referring to FIG. 8, the screen comprises an object 80 to be projected, a 
projection lens 81 installed apart from the object 80 at a constant distance, an egress 
20 opening unit 82 installed adjacent to a projecting direction of the projection lens 81, a 3- 
dimentional image projection screen 84 installed apart from the object 80 at a constant 
distance, and a prism panel 85 formed by a transmitting prism cell coupled to a rear 
surface of the 3-dimentiona] image projection screen 84. 

The type, configuration and coupling state of the 3-dimentional image 
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10 



15 



projection screen 84 and the prism panel 85 are identical to those in FIGs. 7A and 7B. 
However, it is different only in this point not to form a reflective coating on the surface 



Accordingly, the viewing zones are fomied at an opposite position to the 
projection lens 81 by the projection screen of the present invention. That is, it can be 
seen that the fn-st viewing zone 86, the second viewing zone 87, and the third viewing 
zone 88 are created at a position constant apart from the prism panel in a predetermined 
distance. 

As described above, by coupling the 3-dimentional image screen, comprised by 
the flannel lens or the projective holographic screen and various types of the prism cells, 
on the prism panel having the 1 -dimentional or 2-dimentional arrangement, the present 
invention provides an advantage that the number of viewing zones and the location can 
be formed according to the prism cell, as desired. And also, according to the screen of 
the present invention, it may be efl5cient that the multi- viewer may watch the image on 
the single screen without any damage of the resolution of the display by configuring the 
size of the disperse surface of the prism cell after determining and adjusting relationship 
with the size of the single pixel of the image. 

The present invention is not limited to the specifically disclosed embodiments, 
and variations and modifications may be made without departing from the scope of the 
present invention. 



of the prism cell such that the prism cell serves in a transmitting type. 



